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(54) Title: OIL COOLED PISTON 

(57) Abstract 

Substantial heat is genera- 
ted at the crown portion (18) of a 
piston( 10) .Cooling fluid has been 
directed to cavities (46) in the un- 
derside of the crown (18). Howe- 
ver, at critical points of the piston 
cycle, the fluid drains from tiie ca- 
vities due to the forces of gravity. 
An oil cooled piston ( 10) is provi- 
ded which includes a fluid trap 
(50) adjacent the crown (18). So- 
me of the cooling fluid is trapped 
as it drains and is retained to en- 
hance cooling of the crown (18). 
The fluid trap (50) includes a slot 
(60) permitting a jet spray of lubri- 
cating oil to be directed past the 
trap (50) to the cavities adjacent 
the underside of the crown (18). 
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Description 
Oil Cooled Piston 

Technical Field 

This invention relates generally to expan- 
5 sible chamber devices and more particularly to pistons 
having lubricating means including chambers or pockets. 

Background Art 

In the past, lubricating oil has been sprayed 
upwardly into a cooling dome and an annular cooling 

10 groove adjacent the underside of the piston crown for 
the purpose of cooling. Also, a ledge or splash sill 
has been provided for trapping some of the oil and for 
directing the trapped oil back into the groove to supple- 
ment the oil spray. 

15 A problem exists in that the ledge is position- 

ed at the outer periphery of the piston which causes 
interference with the oil spray and which also causes 
poor directing of the trapped oil back into the groove. 

In view of the above, it would be advantageous 

20 to provide an oil cooled piston having a ledge or splash 
sill which does not interfere with the spray, which 
better directs trapped oil back into the groove and which 
overcomes the problems associated with the prior art. 

Disclosure of Invention 
25 In one aspect of the present invention, the 

problems pertaining to the known prior art, as set forth 
above, are advantageously avoided by the present 
invention. 

This is accomplished by providing an oil 
30 cooled piston including a crown having inner and outer 
annular walls. The walls define an annular groove 
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including an annular opening. The outer wall has an 
end surface adjacent the opening- Means are provided 
for trapping fluid. Such means includes a substan- 
tially annular ledge extending from the inner wall 
5 toward the outer wall terminating at a lip- The lip 
is spaced from the end surface. A sloping surface 
on the ledge extends between the inner wall and the 
lip and is adjacent the annular opening. 

The foregoing and other advantages will be- 

10 come apparent from the following detailed description 
of the invention when considered in conjunction with 
the accompanying drawings. It is to be expressly under- 
stood, however, that the drawings are not intended as 
a definition of the invention but are for the purpose 

15 of illustration only. 

Brief Description of the Drawings 
In the drawings: 

FIGURE 1 is an enlarged cross-sectional view 
illustrating an embodiment of the present invention; 
20 FIGURE 2 is a bottom plan view taken along 

the line II-II of Figure 1; 

FIGURE 3 is another enlarged cross-sectional 
view illustrating an embodiment of the present invention; 

FIGURE 4 is a view taken along the line IV- IV 
25 of Figure 3; 

FIGURE 5 is an enlarged partial cross-sectional 
view illustrating the preferred embodiment of this 
invention; 

FIGURES 6-8 are enlarged partial cross-section- 
30 al views illustrating alternative embodiments of this 
invention; and 

FIGURES 9,10 are enlarged partial cross- 
sectional views illustrating a cooling oil spray during 
the piston stroke. 
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Best Mode for Carrying Out the Invention 

A piston is generally designated 10, Fig. 1, 
for reciprocating motion due to pin 12 and connecting 
rod 14 attached to piston boss 15 at one end 17 and to 
5 a crankshaft (not shown) at an opposite end in the well 
known manner. Also, a conventional cylinder liner 16 
is provided for guiding the reciprocating action of 
piston 10. 

Piston 10 includes an upper crown portion 18 
10 and a lower skirt portion 20. In this example, the 
lower skirt portion 20 is well known and includes 
partial skirts 20a, 20b. 

Crown portion 18 includes inner and outer 
wall portions 22,24, respectively, defining an annular 
15 groove 2 6 closed at an upper end 2 8 and having an open- 
ing at a lower end 30. Outer wall 24 includes conven- 
tional grooves 32 carrying compression rings 34. An 
annular relief 3 6 is provided between rings 34 and a 
relief 38 is provided below rings 34 for carrying oil 
20 control ring 40. 

Outer wall 24 terminates at end surface 42 
just below oil control ring 40. Skirt portion 20 is 
just below end surface 42 and spaced therefrom by an 
opening 44. 

25 Inner wall 22 separates groove 26 from crown 

18 and cooling dome 46. Wall 22 extends downwardly 
past opening 44 to pin boss 15. 

Piston 10 is preferably cast from iron to 
form a thin-walled, light-weight, one-piece unit. 
However, upper dome portion 18 could be cast separately 
from lower skirt portion 20 and the portions could then 
be welded together at 19 by a brazing process if 
desired. 



30 
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A conventional piston cooling jet 48 is fix- 
edly positioned adjacent lower skirt 20 for spraying 
a jet of fluid such as lubricating oil upwardly into 
annular groove 26 and cooling dome 4 6 as is known. 
5 The jet, Figures 9, 10, constantly sprays the oil 

upwardly to the underside of the crown 18. The spray 
is directed so that when the piston is bottom dead 
center or when the reciprocating piston 10 is at its 
lowermost position relative to the fixed jet 48, the 

10 spray bathes and cools groove 26 which has become 

heated due to proximity to crown 18. When the piston 
10 is at top dead center, the spray bathes and cools 
dome 46. This momentary cooling is advantageous but 
does not continuously cool both the groove 2 6 and the 

15 dome 46. 

To enhance cooling, well known splash sills 
have been used to trap the oil as it drains downwardly 
and thereafter cause a secondary splash of trapped oil 
from the sill into the groove -26 as the piston 10 begins 

20 its downward stroke. An improved splash sill 50, Figs. 
5-8, is provided as a means for trapping oil. Sill 50 
is formed as a substantially annular ledge extending 
radially outwardly from inner wall 22 adjacent opening 
44 and reaching toward outer wall 24. Ledge or sill 

25 50 also extends axially upwardly toward crown 18. Ledge 
50 terminates at lip portion 52 which. is spaced from 
end surface 42. The preferred configuration for ledge 
50 is illustrated in Fig. 5. 

A sloping upper surface 56 is provided on 

30 ledge 50. Surface 56 may be of a substantially constant 
slope such as that shown in Figs. 5-7 or may be curved 
or cup-shaped such as is shown in Fig. 8. Surface 56 
provides ledge 50 with angular disposition relative to 
inner wall 22. Thus, ledge 50 and wall 22 cooperate to 
form a trough-like fluid trap. 
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In order to provide the" maximum cooling 
splash for bathing groove 26, it has been discovered 
according to this invention, that ledge 50 is most 
advantageously situated as described above, that is, 
5 extending outwardly from inner wall 22 and sloped 

upwardly toward crown 18. However, situated as such, 
ledge 50 is directly in the oil jet spray path extend- 
ing between jet 4 8 and groove 26. Advantageously, 
ledge 50 includes a slot 60 as a means for permitting 

10 the pressurized stream to be directed past ledge 50 

and into groove 26, see Figs. 2 and 4. As illustrated, 
slot 60 is formed in duplicate (two slots 60, 180 de- 
grees diametrically opposed) for the purpose of pro- 
viding a piston which can be installed without concern 

15 as to the location of slot 60. However, since only one 
jet 4 8 is usually provided, only one slot 60 is 
required. 

Industrial Applicability 

Piston 10 reciprocates downwardly to bottom 

20 dead center and jet 48 directs lubricating oil upwardly 
past ledge 50 via slot 60 into groove 26. The oil 
bathes and momentarily cools groove 26, thereafter drains 
downwardly and is trapped by ledge 50 as piston 10 
accelerates upwardly to its top dead center position 

2 5 where the oil then bathes the dome 46. As piston 10 
begins to reverse direction at the top dead center 
position and reciprocates downward again, oil trapped 
between surface 56 and inner wall 22 tends to continue 
upwardly and is thus splashed into groove 26 thus 

30 supplementing the direct cooling from the jet spray 
which thereafter occurs when piston 10 once again 
reaches bottom dead center* 
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The foregoing has described an oil cooled 



piston having a ledge or splash sill which does not 
interfere with the spray of oil into the cooling 
groove and which better directs trapped oil back into 
the groove to supplement the spray. 

Other aspects, objects and advantages of 
this invention can be obtained from a study of the 
drawings , the disclosure and the appended claims. 




WO 80/02308 



PCT/US79/00259 



-7- 

CLAIMS 

1. An oil cooled piston (10) comprising: 
a crown portion (18); 

inner (22) and outer (24) annular walls 
connected to said crown portion (18) defining an 
5 annular groove (26) including an annular opening 

(30), said outer wall (24) having an end surface (42) 
adjacent said opening (30) ; and 

means for trapping fluid, said means being a 
substantially annular ledge (50) extending from said 
10 inner wall (22) toward said outer wall (2 4) terminating 
at a lip (52) spaced from said end surface (42) and 
having a sloping surface (56) between said inner wall 
(22) and said lip (52) , said sloping surface (56) 
being adjacent said annular opening (30) . 

15 2. The piston of claim 1 including: 

a slot (60) extending through said- fluid 
trapping means (50) . 

3. In an oil cooled piston (10) having inner 
(22) and outer (24) annular walls connected to a crown 

20 portion (18), said walls defining an annular cooling 
groove (26) including an annular opening (30) , said 
outer wall (24) having an end surface (42) adjacent 
said opening (30) , the improvement comprising: 

means for trapping fluid and for directing 

25 trapped fluid into said annular groove (2 6) in re-' 
sponse to reciprocating motion of said piston, said 
means being a substantially annular ledge (50) extend- 
ing from said inner wall (22) toward said outer wall 
(24) terminating at a lip (52) spaced from said end 

30 surface (42) and having a sloping surface (56) ex- 
tending from said inner wall (22) to said lip (52), 
said sloping surface (56) being angularly disposed 
with the inner wall (22) . 
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4* An oil cooled piston (10) comprising: 
a crown portion (18); 

inner (22) and outer (24) annular walls con- 
nected to said crown portion (18) defining an annular 
5 groove (26) including an annular opening (30) , said 
outer wall (24) having an end surface (42) adjacent 
said opening (30) ; 

means for trapping fluid and for directing 
trapped fluid into said annular groove (2 6) in response 
10 to reciprocating motion of said piston, said means 
being a substantially annular ledge (50) extending 
from said inner wall (22) toward said outer wall (24) 
terminating at a lip (52) spaced from said end sur- 
face (42) and having a sloping surface (56) extending 
15 from said inner wall (22) to said lip (52) , said 

sloping surface (56) being angularly disposed with the 
inner wall (22) ; 

means (60) for permitting a pressurized stream 
of fluid to be directed past said ledge (50) to said 
20 annular groove (26) . 



5. The piston of claim 4 wherein the means 
for permitting said fluid to be directed past said 
ledge (50) comprises at least one slot (60) formed in 
said ledge (50) . 

25 6. The piston of claim 4 wherein said sloping 

surface (56) has a substantially constant slope. 

7. In an oil cooled piston (10) operating in 
combination with a pressurized stream of cooling fluid 
directed toward a crown portion <18) of said piston (10), 
and inner (22) and outer (24) walls connected to said 
crown portion (18), said walls (22,24) defining an 
annular cooling groove (26) including an annular open- 
ing (30), said outer wall (24) having an end surface 
(42) adjacent said opening (30) , the improvement com- ^^JkII^TT" 
prising: f or,;pi 



30 
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Claim 7 (continued) ' 

means for trapping said fluid and for direct- 
ing said trapped fluid into said annular groove (26) 
in response to reciprocating motion of said piston, 
said means being a substantially annular ledge (50) 
5 extending from said inner wall (22) toward said outer 
wall (24) terminating at a lip (52) spaced from said 
end surface (42) and having a sloping surface (56) 
extending from said inner wall (22) to said lip (52), 
said sloping surface (56) being angularly disposed 
10 with said inner wall (22); and 

means (60) for permitting said pressurized 
stream to be directed past said ledge (50). 

8. The piston of claim 7 wherein said means 
for permitting said pressurized stream comprises an 

15 opening (60) formed in .said ledge (50) . 

9. An oil cooled piston (10) comprising: 
a crown portion (18) ; 

inner (22) and outer (24) annular walls 
connected to said crown (18) portion defining an 

20 annular groove (26) including an annular opening (30), 
said outer wall (24) having an end surface (42) adja- 
cent said opening (30); 

means for trapping fluid, said means being a 
substantially annular ledge (50) extending from said 

25 inner wall (22) toward said outer wall (24) terminating 
at a lip (52) spaced from said end surface (42) and 
having a surface (56) between said inner wall (22) and 
said lip (52), said surface (56) extending toward said 
crown (18) and being adjacent said annular opening (30); 

30 and 

means (60) for permitting a pressurized stream 
of fluid to be directed past said ledge (50) to said 
annular groove (26) . 
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FIG. 3. 
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FIG A. 
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